Heparanase mRNA expression during fracture repair in mice.
Bone fracture healing takes place through endochondral ossification where cartilaginous callus is replaced by bony callus. Vascular endothelial growth factor (VEGF) is a requisite for endochondral ossification, where blood vessel invasion of cartilaginous callus is crucial. Heparanase is an endoglucuronidase that degrades heparan sulfate proteoglycans (HSPG) and releases heparin-binding growth factors including VEGF as an active form. To investigate the role of heparanase in VEGF recruitment during fracture healing, the expression of heparanase mRNA and VEGF, and vessel formation were examined in mouse fractured bone. On days 5 and 7 after the fracture, when mesenchymal cells proliferated and differentiated into chondrocytes, heparanase mRNA was detected in osteo(chondro)clasts and their precursors, but not in the inflammatory phase (day 3). On day 10, both VEGF and HSPG were produced by hypertrophic chondrocytes of the cartilaginous callus and by osteoblasts of the bony callus; numerous osteo(chondro)clasts resorbing the cartilage expressed strong heparanase signals. Adjacent to the cartilage resorption sites, angiogenesis with CD31-positive endothelial cells and osteogenesis with osteonectin-positive osteoblasts were observed. On days 14 and 21, osteoclasts in the woven bone tissue expressed heparanase mRNA. These data suggest that by producing heparanase osteo(chondro)clasts contribute to the recruitment of the active form of VEGF. Thus osteo(chondro)clasts may promote local angiogenesis as well as callus resorption in endochondral ossification during fracture healing.